Background: Hip replacement is highly effective procedure to decrease pain and disability in patients with hip arthritis and accordingly can affect health related quality of life (HRQOL). Globally, limited studies have reported impact of total hip replacement (THR) on HRQOL and there is no previous reports of HRQOL among Iraqi patients after THR. Objective: To evaluate HRQOL in patients after THR and to assess impact of sociodemographic characteristics on it if present. Patients and methods: A multicenter cross sectional study was conducted on 96 patients with THR in Iraq. Sociodemographic characteristics were measured. HRQOL after THR was evaluated using Harris hip score (HHS). Results: The mean age of patients was 56.76, (13.88) years with a range of 23-90 years. Most of patients were females (52 patients (54.2%). Mean BMI was 44.87(8.07) kg/m 2 with a range of 28.1-56.7 kg/m 2 . The mean(SD) of HHS was 84.39 (7.25) with minimum score of 61.7 and maximum score 93.8. Sociodemographic characteristics had no statistically significant effect on HRQOL measured by HHS except BMI. For each 1 unit increase in BMI, there is significantly and independently decrease in HHS by −0.276. Conclusions: THR improved HRQOL. BMI was the only significant independent factor that was negatively correlated with HRQOL.
Introduction
Total hip replacement (THR) is a commonly performed surgical procedure for advanced hip arthritis and avascular necrosis [1, 2] . After THR, the ability to perform activities of daily living (ADL) generally improves, but some activities may still be challenging and difficult [3] [4] [5] [6] . The HRQOL have been used to objectively assess functional outcomes and document improvement after THR [7, 8] .
Short-and medium-term THR studies have reported substantial benefits in the generic HRQOL [9, 10] , About 20% of THR are done in people younger than 60 years with different diagnoses; the general increment in survival is expected to further increase the need for this procedure. These data indicate that greater attention should be paid to the long-term follow-up results of hip replacement surgery [11] .
There is a scarce of data on assessment of HRQOL in patients after THR. Even less is known about possible predictors of long term outcomes of these procedures. In addition, up to the best of our knowledge there is no previous study that assessed HRQOL after THR among Iraqi patients. The goals of the current study were 1) to evaluate HRQOL after TAR in a sample of Iraqi patients, and 2) to identify possible association between HRQOL with sociodemographic and clinical characteristics of the patients.
Patients and methods

Study design
This observational descriptive cross sectional multicenter study was conducted at Baghdad Teaching Hospital Orthopedic Department, Specialized Surgical Hospital, AL-Dowali Private Hospital, and Private Nursing Room Hospital from April 2018 to March 2019. We measured HRQOL for patients with THR. enrolled in the study. Patients were eligible for the study if they had THR and their age above 18 years. Patients were excluded if they had another disease that could affect HRQOL like inflammatory arthritis, heart failure, uncontrolled respiratory diseases like chronic obstructive or interstitial or suppurative lung diseases, chronic infections like tuberculosis, or malignancy like solid tumors or hematological malignancies.
Participants
Data collection and evaluation
Data were collected using clinical research questionnaire form through face to face interview. Sociodemographic and clinical characteristics of the patients included age, sex, BMI, educational level, smoking status, duration and indications of THR were recorded.
Outcome measurements
Health related quality of life was measured using outcome measures that evaluate hip function and symptoms and included: Harris Hip score (HHS): This score has a maximum of 100 points (best possible outcome) covering pain (1 item, 0-44 points), function (7 items, 0-47 points), absence of deformity (1 item, 4 points), and range of motion (2 items, 5 points). The higher the HHS, the less dysfunction. A total score of < 70 is considered a poor result; 70-80 is considered fair, 80-90 is good, and 90-100 is an excellent result [12] .
Ethical approval and patients consent
All patients signed an informed consent form according to the principles of the Declaration of Helsinki. The local scientific ethics committee of Department of Surgery, College of Medicine, University of Baghdad approved the study protocol (no. 113). The purpose of the study was explained to each participant prior to interview and all the patients accepted to participate in the study.
Statistical analysis
Statistical software (SPSS version 23, IBM, USA) was used for analysis. Descriptive statistics were presented as mean ± SD for normally distributed continuous variables and frequency and percentages for categorical variables. Multiple linear regression analysis was used to assess the correlation between sociodemographic and clinical characteristics with HRQOL measured by HHS.
Results
A total of 121 patients were screened for eligibility in the study. Of those 5 patients excluded due to death by multiple myeloma and 20 were lost from follow up. The eligible patients for the study were 96 patients with THR (Fig. 1) . The mean age of patients was 56.76, (13.88) years with a range of 23-90 years. Most of patients were females (52 patients (54.2%). Other sociodemographic features were shown in Table 1 .
The mean(SD) of HHS was: 84.389(7.2466) with minimum score of 61.7 and maximum score 93.8 and 95% CI of 82.91-85.87 (Fig. 2) . Table 2 shows the impact of sociodemographic and clinical characteristics on HRQOL measured by HHS. The only significant predictor was BMI. For each 1unit increase in BMI, there was a decrease in HHS by −0.276.
Discussion
Up to the best our knowledge, this is the first multicenter study in Iraq that evaluated HRQOL in patients after THR and assessed the impact of sociodemographic and clinical characteristics on it and revealed that THR improve HRQOL and BMI was a significant negatively correlated independent factor with HRQOL. These findings are clinically important and indicate that patients with functional limitations and disability may get an observable benefit on hip replacement.
On reviewing literatures, similar findings were reported other studies. Rashed et al. [13] assessed the functional and clinical results after one year of cemented THR with dual mobility cup for the treatment of fracture neck femur in 31 active middle-aged patients in Egypt (Middle Eastern population) and found that mean HHS improved over the follow up period and Dual mobility cup total hip replacement was an acceptable method for treatment of displaced femoral neck fracture in active middle aged patients in Egypt as it provides pain relief and good function without compromising the stability. However our study included more number of patients (96) and different indications for hip replacement (Avascularr necrosis, advanced arthritis, femure neck fracture) and this may make our conclusions more valid.
Griffin et al. [14] published an important large study in 2015, on the recovery from hip fractures in the United Kingdom after hip replacement and reported that a steady increase in the hip function over a year of follow up as measured by the Oxford hip score.
Mariconda et al. [15] investigated Quality of life and functionality after total hip arthroplasty among 250 patients in a long-term follow-up study and concluded that patients who had undergone total hip arthroplasty have impaired long-term self-reported physical quality of life and hip functionality but they still perform physically better than untreated patients with advancedhip osteoarthritis. However, the level of post-surgical satisfaction is high.
Singh et al. [16] evaluated patient-level clinically meaningful improvements in pain and limitation of key activities of daily living (ADLs) after primary or revision THR and found that patient-level clinically meaningful improvements in pain and seven key ADLs can help patients set realistic goals for improvement after THR. Similarly Zubair et al. [17] demonstrated that THR was associated with significant improvement in quality of life.
However a recent study was in contrast to our study and found that THR was associated with remarkable reduced HRQoL in Iranian population when compared with the reference population. That explanation may be related to different sample size, study design, and the type of measurements used to assess HRQoL was SF36 [18] .
The current study revealed that BMI has a negative impact on HRQOL in patients with THR. Siilar finding was reported by Laxy et al. [19] and itani et al. [20] who showed an inverse relation between BMI and HRQOL. This result should be considered to encourage patients with obesity to initiate and continue on weight-loss programs at the earliest opportunity and to design a future weight loss and weight management programs that will help in improvement of HRQL.
This study has some limitations: first: it is across sectional study and patients were assessed at one point and no follow up was done. Second, small sample size of the patients. Third, open label study. However, in spite of these limitations, this study has another strength points: It is the first multicenter study with strong inclusion and exclusion criteria that assessed HRQOL in patients with THR among Iraqi patients.
In conclusions, THR improves HRQOL and BMI was the only significant independent factor that was negatively correlated with HRQOL. This may suggest to encourage people with advanced hip arthritis, severe osteonecrosis of the hip to perform hip procedures with replacement to improve their functional state. Also to motivate obese patients to do weight reduction.
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